ON THE BREEDING HABITS, EGGS, AND YOUNG OF CERTAIN
SNAKES.

BY
O. P. Hav.

Notwithstanding the deep impression which serpents have made on
the human mind, as shown in literatnre and in popular conversation, it
is surprising how little accurate information hias been accumnlated c¢on-
cerning some ot their habits, The densest ignorance, the result of \in-
attention and general lack of interest, prevails with regard to some of
the most interesting matters connected with the life-history of snakes;
while, on the other hand, many of the popular notions abont the powers
of these animals are either wholly false or are gross exaggerations of
the truth.  The breeding habits of our snakes, even ot the most common
species, belong anong the things about whicl little is known.  Even our
biologists have given bnt little attention to this subject, while un-
scientific people simply recognize the fact that nests of snake eggs ave
oceasionally met with.  For instance, who would not suppose that all
the essential facts are known concerning the reproduction of the coim-
mon black-racer, Bascanion constrictor? Nevertheless, where have we
been told when it lays its eggs, how many there are of them, how they
are concealed, and when they hatch?

Some snakes are known to lay eges which atter a period produce
young. Other snakes arve kuown to retain the eggs within the body
until the young have attained snfficient size and strength to cave for
themselves after hirth,  Still other species are supposed sometimes to
Lay coas; ab other times to bring forth living young,* or to produce
sonme eges and some living young at the same time.t There arve, in-
deed, oviparous snakes and snakes which are ovoviviparous, and there
is o conspienous diftference in their eggs. The eggs of the oviparous
species are fnrnishied with a thick, tough, tlexible covering, or “shell,”
while the eges of the species which produce living young have cover-
ings which are very thin and delicate.  Now, should sueh cges as the
latter be laid any considerable period hefore the young are ready to be
excluded, the thin envelopes would snrely be torn during the writhings
of the embryo. That some of the eggs may be only partially developed
at the time when the cmbryos of other eggs are ready to be ushered

*Proc. A AL AL S, 1873, p. 185,
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Proceedings National Museum, Vol. XV, No. 909.
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into the world, and that all may be expelled together, is possible; but
this is not the normal course of things and may not be well for the im-
mature young. Normally the coverings of such eggs are ruptured
before birth or immediately afterwards. On the other hand, it is guite
probable that the eggs of the oviparous species are laid a considerable
period before they are hatehed, The tough ecoverings of such eggs pro-
teet them from attacks and injuries from without, and at the same time
resist the movements of the young snake within,  So far as we know,
these eggs are deposited in the carth, in piles of decaying vegetable
matter, and similar places.

A very curvious structure deserves mention here.  This is the ¢ egg-
tooth,” a small tooth fixed to the united premaxillary bones and pro-
jeeting forward slightly beyond the edge of the upper lip. 1t is present
only in the embryo, and is shed very shortly after the escape of the
young snake from the egg.  In the ovoviviparous species, the tooth
may apparently be shed before the young are born. The tooth is
cmployed by the little snake in vipping open the tough cgg-covering
in its clforts to escape trom its prison. It would appear to be of little
service to the young which are mature when born, since the egg-cover-
ings are so very tender; nevertheless, I have found the tooth present
in all the ovoviviparous species whose young 1 have lhiad opportunity
to study. This tooth, as found in the black-racer, was described as
long ago as 1857 by Dr. Weinland ;* but Miiller had observed it even
earlier.

The Crotalidee, including the rattlesnake, the copperhead, and the
water-moecasing ally so far as U am able to discover, bring forth living
young. The nnmber produced at each birth is small as compared with
the number of young sent into the world by some other species.

As to the breeding habits of the copperhicad, Aghistrodon contortriv,
we have the statement of Dr. J. AL Allent that in Massachusetts five
ont of seven females canght in the latter part of July contained slightly
developed embryos, while of six killed in September, the ovidnets of
wach contained from seven to nine yonug, each of which had a length
of 6 inches.  As to the time of the pairing of the sexes, I have knowl-
edge of only one observation. My friend, Rev. A, M. Hall, brought me
from western Penusylvania two specimens of this species, whieh he
took while pairing, on the 28th of August. Unfortunately, the female
was disposed of before my investigation of this subjeet was begun.
This observation and those of Dr. Allen, when considered together,
seem to indicate a period of gestation of nearly a year.

The Dhreeding habits ot the water-moceasing Aghkistrodon piscivoraus,
are no doubt much like those of the copperhead. A female 26 inches
tong (U, S, Nat, Mus., No. 17963), which was taken on the Arkansas
bank of the Mississippi River, just opposite Memphis, in the latter days

“ Proe. Essex Institute, Vol 1t p. 28, pl. 1.
tProe. Bost. Soe. Nat. Hist., 1863, Vol. X11, p. 179.
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of June, contains seven eges, four of which are in the left oviduet.
Usually the larger uumber of eggs in snakes is found in the right oviduet.
The eggs of this speeimen are abont the size of the yolk of a hen’s egg.
In ecach is an embryo not larger than a common pea.

The breeding habits of Crotalus do not appear to be well known.
Prof. Pntnam * dissected a female which he says contained in the ovi-
duets eight fully formed eggs, besides a number of sinaller ones, which
he supposed belonged to a later brood. 1t is more probable that all
the cggs were really in the ovaries. A fenale rattlesnake, 39 inches
long (U. 8. Nat. Mux,, No. 17959), was bronght to me from western
Peunsylvania by Mr. Hall.  In this T find nine eggs, four of which are
in the lett oviduct, The eggs will average nearly an inch and a half in
long, and an inch in short, diameter.  In one of them I find an embryo
about 3 inches long. The ege-coverings ave extremely thin, The mother
snake was captured some time in August, probably before the 15th.
At what time of year the sexes unite I find nothing ou record. Prof.
S. W. Willistoi, who has had abundant opportunities for making obser-
vations oun (. confluentus, states that the sexes pair in May. Nor do I
Lknow how large the young are at the time of their birth. M. Palisot
Beauvois, as quoted by Dr. Goode, t says that he saw five young run
into the mouth of a mother snake, and that these young were about
the size of a goose quill. The young are undoubtedly mnch Larger
than this statement makes them.  There is apparently as strong aten-
dency in observers to minify the size of the young of snakes us theve is
to magnity the size ot the adults.

I have been enabled to make some observations on Crotalophorus
catenatus Raf. (Crotalus tergeminus Say.). In the American Naturalist
for March, 1887, pp. 2L1-218, [ pablished some notes on the breeding
habits and young of this species.  \bout September 1 two females,
which had been kept in confinement, brought forth young, one six, the
other seven.  The young were not scen by myself at the time of birth,
hut on the st of Jamary they were at least 10 inches long,  From a
female sent ne from Paris, 1, 1 have taken an ahuost fully developed
embryo (U. S. Nat. Mus., No. 17947). It measures 74 inches in length,
and this is probably necarly the length which it would have been when
born. A considerable amountof the yolk wasstill spread over and among
the coils of the little snake; but, when its body was opened, a targe mass
of the yolk was seen to have been received withinits walls. This would
besniticient to maintain life and growth until the little reptile could pro-
vide for its own necessities.  The fang is developed, and the egg-tooth is
present, although it does not seem to be directed so much forward as in
other species. In the oviduet, lying alongside of the embryo just de-
seribed, was another egg which contained an embryo only about tour
mehes in length. It was so deeply immersed in the yolk that its pres-

*Amer Nat., Vol. 1., p. 133,
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ence was not suspected until the yolk was cut partially away. Never-
theless this immatare little snake exhibits quite distinetly the pattern
of coloration found in the adults. In contact with this egg was another
in which no indications of an embryo were to be found. The more im-
mature young were probably lying farther forward in the animal, but
of this I am not now certain. Should all these eggs be expelled from
the mother’s body at the same time, it would seem that the least de-
veloped young must perish. A female (U. S. Nat. Mus., No., 17950) of
of this species taken in Hamilton county, Ind., contained eight eggs, and
these had not yet left the ovaries. Three of the eggs were in the left
ovary. The eggs were an inch long by half an inch in the short diame-
ter. Prof. Putnam mentions* a specimen of Crotalophorus miliarins
which contained fourteen eggs. This appears to be a larger number
than is usually found in the Crotalidie.

The species of the genus Hutainia are probably all ovoviviparous. Dr.
Goode, as already cited, says that there is some reason to believe that
some of them are in some instalees oviparous, in others ovoviviparous.
Dr. C. C. Abbottt says that the eggs of the garter-snake, H. sirtalis,
and of the ribbon-snake, F. saurita, are deposited in the loose sandy
soil of the recently plowed fields. He has found none carlier than May
95 and onee he found a complement of seventeen within a day or two
of hatehing. e farther states that he has never come across a young
snake less than £ inches in length, except in the case of the hog-nosed
suake Hetevodon platirkinos. I am convineed that there is some error
of observation here. [ shall present evidence that the species of Hu-
tainie bring forth living young, and that too rather late in the summer
and inautumn. L[t seems improbable that a snike should usually be
ovoviviparous, and again, at rare times, should lay eggs furnished with
coverings suitable for protecting the developing embryos. If notwith-
standing all this, the Futainias do lay spring eggs, I shall be extremely
glad to receive a bateh of them.

Dr. H. C. Bumpns, in his interesting account of the snakes,i says
that the eges of Hutainia sirtalls and of K. saurite are sometimes found
about outbnildings, and in hatching give birth to little fellows having
enormous eyes and a spotted body, the longitudinal bands ot the adnlts
only being gained after several slonghings ot the skin. The source of
the information here detailed is not given; but almost certainly the
cggs of some other species have been mistaken for those of Futainia.
Young of both the speecies, especially those of saurita, taken by myself
from the oviduets of the female and with a considerable portion of the
yolk still unabsorbed, have the stripes perfectly distinet.

As to K. sirtalis, Prof. I'. W. Putnam§ states that a female talken
July 22 contained forty-two nearly developed young. ach of these

*Amer. Nat., Vol. 11, p. 131.
t Rambles, &e., p. 205,

f Riverside Natural IHistory, Vol. 111, p. 371,
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was 54 inches long.  The mother snake was 35 inches long.  Dr. J.
Schneclk, ot Mount Carmel, 111., writes* that seventy-eight were taken
from o female.  He implies that he saw this done. C. Few Seiss sayst
that the sexes of this species copulate in early spring and produce from
thirteen to eighty young. That he has seen the latter number from a
single snake e does not say. Drs. Coues and Yarrow reteri to the
habits of Hutainia sirtalis parietalis, as observed by them in Montana
during thie month of Angast. ¢ At this season all the female individ-
nals observed were gravid with nearly matured embryos. Like others
of the genus, this species is ovoviviparous, the young being some 6
inches in length when born.” TIn a specimen of [ sirtalis (U, S. Nat.
Mux., No. 17960) captured near the ecity ot Indianopolis by Dr. Alex.
Jameson about Augnst 1, 1 find thirty-nine partially developed young.
Of these twentyfive arc in the right uterus. The young measure G
inches in length. There is a considerable amount of yolk still re-
maining attached to these young, a fact which indicates that they will
increase in size before birth.  An examination of the mouth of some of
these little snakes shows that the ¢gg tooth is present. The membrane
which surronnds each egg is quite thin. The female bearing this lot of
young is 33 inches in length.  Another female (U. S. Nat. Mus., No.
17961), from Paris, 111., of nearly the same size, coutained about thirty-
five yonng snakes, these being packed together sodensely in the mother’s
body that it was difticult to determine the number acenrately without re-
moving them. They are cach 7 inches long, and are evidently just
ready to be expelled. An examination of about hall’ a dozen of them
failed to reveal the presence of the egg tooth, which has therefore been
shed. Nor could I determine with certainty that any egg-covering was
present. The yolk of the egg, also, is wholly consumed. On opening
these young snakes I find little or none of the yolk within the body. In
this respect they contrast strongly with the youug of the rattlesnalkes.
The young garter-snakes must fronm the first depend on their own activi-
ties for support.  This accords well with the report of Mr. C. Few Seiss,t
that the young ot a female kept in c¢onfinement began to feed shortly
after birth, struggling vigorously with one another for the carthworms
thrown them. At what time during the swmmer the Paris, I1L., speeimen
was captured I do not know. Seiss’ statement that the sexes of F. sirta-
lis pair in the early spring has already been mentioned. Drs. Cones and
Yarrow (op. cit., p. 278) tell us that the females of the closely related spe-
cies, I radix, are preguant in July and Augnst, bringing forthas many as
thirty to forty young: and that they are found in coitu in September and
October. Can it be that snakes copulate twice in the year, as A gassiz
says§ some turtles do, and as Gage has recently found || to be the habit
of the newt, Diemyctylus?  Observations on this point are to be desired.

*Amer. Nat., Vol. xv1, p. 1008.

t Seientific Amer., Vol. Lx1i, p. 105.
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§ Contributions, Vol. 11, p. 491.
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The ribbon snaxe, F. saurite, appears to be wholly similar in 1ts
breeding habits to its relative just considered, although it probably
docs not bring forth so many young at cach birth. Prof. Putnam in-
forms* us that a female, taken in Massachusetts on July 13, had nine
eges, cach three-fourths inely long and contaiming an embryo 2% inches
in length.  Another, taken July 31, contained but four eggs, and these
are ready to he bnrst by the young. The eggs containing the coiled
cmbryos were then an inch and a quarter long, while the extended
yvoung had a length of 5% inches. Dr. Goode has quotedt a note trom
IHerman Strecker, of Reading, Pa., who states that some ycars pre-
viously he had found and caged a female of this species which soon
produced thirty or more young ones. He supposed that thelittle snalkes
had been hidden in the mother’s stomach.,  There is possibly some con-
tusion here with F. sirtalls, judging merely from the number of the
young. Prof. 8. I, Smith, of the Sheffield Scientifie School, is quoted §
by Dr. Goode as having seen {wo young snakes, ecach 3ord inches long,
run down the mother’s tlroat. The statement is no doubt incorrect,
so far as regards the size of the young.

In o female (U. S. Nat. Mus,, No, 17965) of the variety fuireyi, taken
probably in Mississippi, 1 {ind nine eges, the hindermost three of which
are in the left oviduct, The eggs are about three-gnarters of an inch
long and a third of an inch in the short diameter. The development of
the embryo had jnst begun.  In a female (U. S. Nat. Mus., No. 17952)
of fuireyi, 28 inches long, taken at Veedersburg, Ind., ave twelve ovarian
eges of the same size as thoxe just mentioned.  The hiuder four are in
the left ovary. At what time of the year the two specinens last de-
sevibed were killed, T donot know. In aspecimen ot saireyi, 40 inches
long (U, S. Nat. Mus,, No. 17938), eaptured at Vieksbnrg, Miss., about
the 4th of July, there are twenty yonng snakes, each ¢lose to 9 inches
in length, The hindermost nine of these ave in the left oviduet,  All
were evidently ready to be expelled.  They did not appear to be con-
tained in any egg-covering, and the ege-tooth was not found in any
of the three which were examined. While this date is not quite so
late as that given by Dr. Abbott for the finding of the cggs of this
species in New Jersey, we must take into acconnt the difference in the
climate, and especially the difference in the size of the young snakes.

The species of the related genus Tropidonotus are also ovoviviparous.
T. sipedon, our water-snake, is the commonest species of the genus in
the eastern United States. It is extremely variable and reaches a
large size.  Prof. Putnam has a note regarding the hreeding habits of
this species.®* IlTe states that twenty-two of the yonng belonging to one
family were found. Each of them was S inches long.  Dr. Heilprin
mentionsi a karge specimen trom which thirty-three young were taken.

*Amer. Nat. Vol. 11, p. 131,
t Proe. A. A. A. 8., 1873, p. 18.
i Proe. Phil. Acad. Sei., 1887, p. 121,
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These were in different stages of development. Some of the larger
ones had absorbed all the yolk, while to others a considerable mass of
this was attached. In a specimen (U. S. Nat. Mus., No. 17962) from
some point in northern Indiana I find sixteen eges, eight in each oviducet.
The young are 7dinelies long, and each is provided with a well-developed
ego-tooth. This is curved upward like a short horn, and tapers grad-
nally to near the point, where it rounds off’ rapidly. The egg-mem-
branes are thin. I have some reasons for believing that the larger
speeimens of this species will be found to produce a considerably larger
number of young than the above observations indicate.

I have met with no statements regarding the breeding lhiabits of either
Tropidonotus grahaniior T. leberis, except that made by Miss Hopley,*
to the effect that a specimen of the last-mentioned species in the Zoilog-
ical Gardens produced in Angust five young and at the same time some
eges.  What the state of development of these eggs was, and what De-
aune of them, we are not informed. I have a female specimen (No. 26)
taken somewhere in Indiana, and in this I find eight eggs, of which three
are in the left oviduet. There are no signs of beginning development-
A gravid female (U. S. Nat. Mns., No. 17970), captured on July 15, and
sent me by Mr. W. O. Wallace, of Wahuash, Ind., is 24 inches long.
There are eight eggs, two of which are in the left oviduet. Theeggs are
ot difterent shapes, on acconnt of pressure. A considerable amount of
yolk is still present, an indication that the cmbryos are not yet com
pletely developed. A measurement of one of these shows it to be 63
inches long. The Tongitudinal bands of the upper surfuce are suffi-
ciently well-displayed to enable one easily to determine the species, but
the longitudinal brown ventral bands are not seen.  Ifind no indications
of the presence of the egg-tooth, althongh it is probably present.

Some years ago 1 killed a specimen of a female of 7% grakamii in Bu-
reau county, Il Of the specimen the skin and a few eggs (U, S. Nat.
Mns., No. 17954) were preserved.  The time of capture was about the
middle of July or later. The mother snake was of such a rusty color
that the species to which shie belonged conld not then be determined.
Oiie of the eggs measures an inch and a halt in the long diameter by
three-quarters transversely. .\ considerable mass of yolk is present, into
one side of which an embryo snake is sunken. This embryois 7 inches
long; and, although thus immature, has its seales and its colors so perfect
that there is no difficalty in assigning it to the proper species. The
embryo is surrounded by a very thin egg-covering.  No indications of
the presence of the egg-tooth were seen until a sevies of sections through
the snont were examined, when it appeared.

Tropidonotus kirtlandi is 2 vather eommon snake in eentral ludiana,
One specimen (U. S. Nat. Mus., No. 17957) taken at Irvington contains
three eggs in each ovary. Bach egg is a little less than half an inch in
length. Another specimen (U, S. Nat. Mus., No. 17933) from Winchester,

*Snales, ete., Miss C. C. Hopley, p. 437.
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Randolph comnty, has eight cgesin the ovarvies. Bach eggis seven-six-
feanths of an ineliin length,  This species is in all probability ovovivi-
parous,

The species oft Storeria ave stated by Dr. Goode® (o he oviparons;
bt Prof. Copet regards them as ovoviviparous, and he is quite certainly
correct in hiis conclusion. One female (No. 27) of S, delayi sent me from
Winchester, Ind., contains thirteen eggs, five of which are in the left
ovary, theremainderintheright. The eggs have apparently not attaineil
their full ovarian size.  Auother specimen (U, S. Nat. Mus., No. 17966)
of this species, taken by Dr. D. S. Jordan, at Cumberland Gap, Tenn.,
about midswnmer, isa feot long, and has in it eleven eggs, the hinder-
most three of which ave in the left oviduet.  Eaeh egg is about three-
cighthsof anineh in length by one-quarter in short diameter.  Another
specimen (U, S. Nat. Mus., No. 17967), which was taken at hrvington,
coutaius eight eggs in the oviduets, each including a very inmnnature
cmbryo an inch and a half in fength.  The eggs are about halt an ineh
long. The membranes are extremely thin.

L tind a few notes on the breeding habits of Ileterodon plativhinos,
the hi)g‘—m)wd snake, viper, or spreading adder, as it is popularly known.
Some of these contain statements which, to me, appear exaggerated.
br. J. Schneck, of Mount Carmel, T, reportsy that cighty-seven ¢ young
spotted spreading adders” were taken trom the body of a wonuded fe-
male. The author of the note did not see this done, but got his infor-
mation from persons who did see it. I am strongly inclined to believe
that the veptile was a Tropidonotus sipedon.  Another writer§ in Penn-
sylvania gives an account of over one hundred young snakes issuing
from a wound in the side of a female spreading wadder. These young
were each from 6 to 8 inches in length, and all were active and blowing
vigoronsly.  Neither did the anthor of this note see the escape of the
suake, although he did see sixty-thvee of the young in aleohol. There
may easily have been an error in the determination of the species to
which these young snakes belonged.  One who has examined the eggs
of this species can not easily believe that so many young snakes could,
with such readiness, escape from @ wound in the mother’s side.  More-
over, these snakes deposit their eggs in the earth some time before the
young are ready to lead an independent existence.

Dr. Bumpus (op. cit., p. 364) states that a female FHeterodon in the
National Museum brought forth one hundred and eleven young; but
Dr. Bumpus kindly informs me that he did not himself observe this.

Prof. . W. Cragin reports|| the finding, on September 10, of twenty-two
eggs of this species. They were buried in the sand at Bast Hampton,
Long Island.  Two of the eggs, which he had in his possession, hatehed
fourdays afterwards. Troost appears tohavedissected a black specimen,
in which he found twenty-five eggs.  Dr. C. C. Abbott says§] that he

*Proc. A. A, A, 8., 1873, p. 181, § Amer. Nat., Vol. 111, p. 555.
t Proc. Phil. Aead. Sei., 1874, p. 116. I Amer. Nat., Vol. X1, p.71 0.
{Amer. Nat., Vol. xvi, p. 1008, 4 Ramnbles, cte., p. 289,
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has frequently in May found the eggs of the hog-noxed suake m con-
siderable numbers, o few inches below the snrface of the ground; and
in carly July he once fornd a family of 17 very small, and apparently
just hatehed, young,  These resented all interfercnce. snapped, hissed,
and flattened their heads precisely as an older snake wonld do. The
gize of the young is not given, but in another place (op. ¢it. p. 295) he
implies that they were less than 4 inehes 1 length. 1 think that this
species, like most other species, produee their young rather later n the
season; but 1 see no reason for not believing that some individnals
may bear their eges over the winter and lay them in the spring.

A female (U. 5. Nat. Mus., No. 17951), sent e from Veedershurg,
Tfonntain county, Ind., contained fifteen eggs, the posterior four of
which lay in the left oviduet. I conld discover no signs of enbryos,
liach egg was covered by a thick, tough, yellowish coat, inside of which
was o thinner and more delicate membraue.

Through the kindness of My, L. Stejneger, enrator of the department
of reptiles in the National Musemm, | have been enabled to make some
observations on the eggs and living young of this Heterodon.  On the
Alst day of last August, there were brought into the laboratory of the
Department, for some point in Maryland not far from Washington, a
lot of twenty-seven eggs, which the finder said were the eges of the
copperhead. Tt was reported that the eges were thrown up ount of the
ground by the plow, and that the mother snake was near by and had
resented the disturbing of her treasmres.  She had been killed, but
liad not heen sent along with the eggs.  Since it was supposcd that the
copperhead produces living young, the occupants ot the luboratory
were anxions to learn if this opinion were erroncous. Aecordingly
onc of the eges was opencd, and in it was found a young hognosed
snalke, fully developed, and ready to assist himself on the staee of action.
This Heterodon quite closely resembles the copperhead. and most peo-
ple arve not aceustomed to make nice distinetions among snakes.  This
close resemblance may account for some of the statements of the large
number of yonng produced by the copperhieads,®

The eges referred to were between an ineh and a quarter and an
eh and o half Tong, and about seven eighths ineh in short diameter.
The ege-covering wax thick, tough, and tlexible, resembling a piece of
parchment.  There is little if any depositof Hime in 1. Of these eges,
some were found to have hatehed daving the night of September 6.
Others, which were huried somewhat deeper in some clay, escaped from
the eges later; but all were out by the afterncon of the Sti. The
Iengtlhiof such as were measured varied bherween 7 and 8 inches.  From
the moment of escape from the egg all were quite active, and nani-
fested many of the characteristies of the adults.  Somne of the little fel-
lows were quite saney, and would make a pretense ot striking at the
approaching linger; but theiv efforts in that line weve rather feeble, A

*Amer. Nat., Vol. xvir, p. 1235,
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faint hiss was sometimes uttered, but that may not have heen voluntary.
One wonld sometimes flatten its head and body and rear np with the
anterior thivd of its Tength free from the gronnd.  If one did not know
well their inoffensive naturex, one wonld bhe excused for fearing to
handle them.  An extremely singular habit possessed by the adults is
that of feigning death,  On heing struck or teased they will roll over
and over, as if in the intensest agony, and then throw themselves on
the back and lie there as it dead.  Out of some fifteen of the yonng
experimented with, I suceeeded in getting only two or three to go
throngh with this performance, but these did it to perfection. On be-
ing lightly struek a few times, they wounld tnen over on the bhack, writhe
abont awhile, and then lie perfectly still. It turned right side up, they
wonld again turn on the back. Tt left undisturbed for a little while
they wonld turn over and creep slyly away. The others of the young
would not act in this way, however much they were teased. 1t woukd
be interesting to know whether all the adults possess this odd habit,
or only a portion ot thewm,

The enticle of the yonng Heterodons is shed very shortly after their
escape from the egg-coverings.  Within a few minutes after one had
left ity prison the skin was observed to be broken about the head. It
had left the egg at half-past 1 and by 4 o’clock the skin was pushed
back half the length of the bhody. The next morning the skin was
wholly shed, revealing the brighter eolors of the new skin.  While get-
ting rid of the ¢nticle the little reptile kept erawling over the clay and
among the roots of grass.

The opportunity was embraced to observe the use whieh is made of
the egg-tooth, The tooth itself is easily seen in the just-hatehed snake.
Its Iateval borders are morve nearly parallel than those of the tooth of
DBascanion, as lignred by Wemland.,  Seen [rom the side, the antervior
or upper ontline 1s concave, the posterior ontline convex. Thus, the
tooth projects forward and is tnrned slightly np.  The anterior face is
also coneave from side to side, so that theve is, on cach side, a distinet
cutting edee. The tip is eut off sqnare. The tooth appears to have a
ligamentous attachment, and may be lifted a little, but not much de-
pressed. 1t seems quite evident that the tooth is first engaged in the
cog-covering and then made to do its work by a torward push of the
head.  An examination of the eovering, after the snake has left it,
gives ample prool that it has been eut and not merely torn, The edges
are as smooth as if they had been slashed with a razor. A long slit is
sometimes made as it by a single effort.  In other cases, several at-
tempts appear to have been made betore the covering has been open
enough for the snake to get out.  In oue or two cases, a tooth has not
been inserted deeply enough, and the only result was a serateh on the
tnside of the covering.  The egg-tooth having performed its oftice be-
comes loose and drops out.  This occurs usually within twenty-four
honrs.
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When the slit has heen suecessfully made, the little snake may some-
times e seen pushing its head caretully out as it to smrvey the sur-
roundings.  Should there be any movement, the head will he guickly
withdrawn.

I have been able to colleet some facts coneerning the pairing of the
sexen of Heterodon platirlinos, Prof. UL O, Cox, of Mankato, Minn.,
informs me that he found two individnals uniting some time in May., A
second male was entwined with the two other snakes.  The Iafter
were separated with difficulty. The male intromittent organs are de-
seribed as being of an oval form, an inch long and over a halt inch thick.

Two observers have seen the black specimens, formerly called f. niger,
pairing with the spotted individnals.  Prof, W, S, Blatehley* fonnd a
black and aspotted one copniating on April 19.  Itespeaksin o letter to
me of the intromittent organs as being as large as a walnnt, and covered
withspines. Mr. I3, R, Quick, ot Brookville, bnd., anacenrate observer of
natnre, writes me that he onee fond a black viper pairing with a spotted
one. The time, he thinks, was late in June. The time ol gestation of
thisspecies is not known. It may continne from spring until antumu.
Possibly the Iate-pairing individuals may retain their eggs until the
next spring.  Nor do we know how long the eggs are laid before they
are ready to hatch. These matters are known coneerning very few
of onr snakes, and a wide field ix offered for work aud observation.

Of the Colubers, T have been able to make observations on (. obso-
lefus alone. It is likely that others have observed and written on the
subject, but T have not. met with their statements.  Dr. G B. Goode
reckonst this species among those which are ovoviviparons, hut I am
inclined to question this. My son, W, P, Hay, captured two of these
snakes, near Indianapolis, while they were in sexual union.  This was
on June 19, The male (U, S, Nat. Mus., No. 17948) was S feet 5 inches
long, the female (U, S, Nat. Mus., No. 17949) 6 feet 3 inches. When
they were separated, the intromiftent organs of the male were everted
some 3 inches, A disseetion shows that the hollow portion of the organ
extends behind the vent 3 inchies, while the yetracetor museles form a
cord which extends back nearly to the tip of the tail. At the base of
the evertible portion, near the vent, the inner surface, which when the
organ is everted hecomes the onter surface. is furnished with muneroas
plications. Near the middle of the organ are found many hooked
papille, some of them large and horny. The remainder of the organ
has the savface raised up into numerons anastomozing folds, so that
under the microscope it reminds one of the reticulum of the ox’s stomach.
On opening the female T find in her sixteen eges. Of these eggs, four
lie about the middle of the animal’s body, while the other twelve oe-
cupy a much more anterior position; the one farthest forward being
within S inches of the tip of the snake’s snont, the hindermost one only

* Jour. Cincinnati Soc. Nat. Iist., 1891, p. 33.
t Proe. A. A. A. 801573, p. 185.
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Y inches farther back,  Several of these eges are Iying apparently loose
in the body cavity. It might be supposed that they had just left the
ovary and were about to enter the ovidnet; but they are surrounded
exch with a covering nearly as thick and tough as that of the egg of
the Heterodon, Conld these eggs have been in the oviduets and then
syueezed out into the body cavity dnring the time of being entwined
with the male? The thickuess of the egg covering makes it appear to
me highly probable that the eggs are destined to be laid before the
young will be mature enongh for independent existence.*

Some years ago, in midsummer, I found a number of the eggs of the
house snake which had been deposited in a pile of stable manure. This
was in Burean connty, 111 No vecord was kept of the number of the
eges, bt a few of them (U, 8. Nat, Mus,, No. 17955) were preserved in
aleohol.  When found, the eggs were glued together into one mass.
Bach egg is 2 inches long and nearly an inch and o quarter in the short
diameter. On the outside is fonud a thick, leathery, yellow covering, be-
neath which is a much thinner coat.  Irom one ot these eggs 1 have
taken a young snake which measures 103 inches in length,  Attached
to this embryois a considerable mass of yolk, a condition whieh indicates
that thie embryois not veady for hatehing,  Nevertheless, all the generie
and specifie characters ave well shown.  There is a well-developed egg
tooth. The intromittent organs are everted in the specimen examined.
IBach consists of a rather slender and twisted basal stalk, at the end of
which is the swollen glans,  This is acorn-shaped at the base, but termi-
nates, at the distal end, in two blunt lobes.  The base of the glans is
densely spinose, the remainder reticulately papillose. The seminal
aroove winds avound the basal staltk and terminates at the tip of one of
the terminal Tobes, the Targer one.t

Concerning the breeding lhabits of the black-racer, Baseanion con-
strictor, 1 find little in print, It is well known that the young difter
markedly from the adults, being decidedly spotted.  Dr. Weinland, as
already stated, deseribed the ege-tooth. In one female, taken near

#Sinee the ahove has gone to press, T have had the opportunity, April 29, of dis-
sceting a recently captured female, the length of which was 4 feet 4 inches. The
ovaries lie in the region sitnated abont two-thirds the distance from the head to the
vent. Eaeh oviducet ends close to the corresponding ovary. It seems evident, there-
fore, that at least some of the eggs of the specimen deseribed ahove ave veally lying
loose in the body cavity. Tnthe speeimen dissected, the ovarian eggs are very innna-
ture, none of them exeeeding about a quarter of an inch in length. Tt wmay be of
some interest to add that this female had the anterior three-fourths oi’ the body
ornaented with blotehes of a decided red eolor, the red occupying both the surfaces
of the scales and the skin between them.  The blotelies were separated by seales
which were partly yellow.  Soon after death a great part of the red disappeared.
T'he stonach contained eight wild mice, six of them yonug.

t I am able to state that Coluber obsoletus is oviparous. Mr. Thomas Marron, of the
National Munseum, carly in April, 1389, collected a mumber of snake eggs in a hollow
stnwp near the Potomae River.  They were opened and found to eontain fnlly de-
veloped young of this species, (U. 8. Nat. Mus., No. 15331).—Leonhard Stejueger.
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Indianapolis, I find nineteen eggs, seven of whieh lie in the left ovary.
These eggs are quite immature.

Some alcoholic eggs (U. S, Nat. Mus., No.17956) of this speeies from an
unknown locality furnisiv some points. They are of the usual elongated
oval form, an inch and a halt long and c¢lose to an inch in short diameter.
The outer covering is thick and tough, and it is furnished with numer-
ous hard points, as it of deposits of lime salts. Within the egg is a
yonng racer 104 inches long and evidently nearly ready to come forth,
The intromittent organs of this specimen are somewhat flattened, broad
at the extremity, and with prominent terminal angles. The organ be-
gins to expand from its base. Tt is furnislied plentifully with spines.
When the sexes nnite, when the eggs ave laid, how concealed, and when
they hatch, are some of the things whiclh we need to learn.

I have examined a specimen (U, S, Nat. Mus., No. 17969) of Haldeaw
striatule from some point in Arkansas. It is 94 inches long and con-
tains five eggs, each with a young Haldea in it.  Only the hindermost
egg is in the left oviduet. This is a little over an ineh long, but the
others are only a little more than three-qnarters.  The short diameter
of the egg is abont a quarter of an inch.  The embryos are tar from ma-
ture, being only 2% inches long when extended. They have a consid-
erable mass of yolk still attached to them. The egg-coverings are
very thin.  This civcumstance canses me to conclude that the yonng
are bronght forth alive. .\ series ot scctions through the snout of an
embryo reveals the presence of the usnal egg-tooth.



